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(54) Improved labeter 

(57) An improved labeller (10) for applying labels on 
a carrier to Iruit transported by a conveyor (14) : com- 
prising: 

a label leed means; 

a rotatable bellows wheel (22) having individual bellows 
(26 : 38) spaced at predetermined angular positions 
around the periphery thereof; 

each of said individual bellows (26 : 38) being subjected 
to pressure when adjacent its six o'clock position, but 
otherwise subjected to vacuum; and 
drive means (52) simultaneously to advance said label 
feed means and to rotate said bellows wheel (22) a pre- 
determined amount to efiect deposit of a label on the 
individual bellows (26,38) at the twelve o'clock position 
and the application of a label to fruit by the individual 
bellows al the six o'clock position. 
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Description * 

[0001] This invention relates to labeiers .generally, 
and more particularly, to labeiers tor the application ot 
vinyl labelsto fruit and vegetables. 
[0002] Labels are applied to fruit and vegetables in 
packing houses, where the speed at which the labels 
are applied, the accuracy of the label application, and, 
the space required by the labeler i.e. the labeler foot- 
print, are important. Speed is important because the fruit 
mu£Lbe packed and shipped quickly so that the'shejf _ 
life" in st6res~wTll be'as toncjas possible and the speed" 
of the labeler is the limiting constraint. This constraint of 
labeler speed also results in inefficient use of other 
equipment and personnel in the packing house, thus in- 
creasing the overall cost ot operation. Accuracy, i.e. the 
successful application ot the proper label to the fruit, is 
important because packing house profitability is ad- 
versely affected when a label that would have permitted 
a higher selling price is not applied lo fruit otherwise ca- 
pable of commanding such higher price. Space is im- 
portant because of the physical configuration of any giv- 

-en-packing-house: The-fruit is-transported in a-series of ~ 
lanes, each lane conveying fruit on a plurality of cradles 
connected to an endless belt, each cradle supporting 
and locating an individual fruit. The fruit in each lane is 
sized by conventional sizing means and subsequently 
conveyed past a plurality of labeiers arranged in series 
or banks, each of the labeiers in the series of labeiers 
being loaded with a different label, i.e. a label imprinted 

. with indicia to identify the size of the fruit. The physical 
arrangement of the packing house often limits, without 
major reconstruction of the building, the number of 
banks of labeiers it is possible to install. 
[0003] The present invention addresses these impor- 
tant considerations, and provides a labeler which is 
compact, permitting the installation of three banks of la- 
beiers in the space normally required by only two banks 

• of prior art labeiers, which can be operated at higher, 
speeds, which can apply labels with greater accuracy 
than prior art labeiers even at higher speeds, which re- 
quires fewer parts, and which is relatively simple to man- 
ufacture and maintain. These and other attributes of the 
present invention, and many of the attendant advantag- 
es thereof, will become more readily apparent from a 
perusal of the following description and the accompa- 
nying drawings, wherein; 

Figure T is a side elevational view of a labeler, with 
the label cassette installed, according to the present 
rf ^ ,.. invention;, .,. , . . ^ , n ^,.._ r -, L , w ^^^. , . . 

of Fig. 1 : 

Figure 3 is a side elevational view, partly in section 
with parts broken away and eliminated, of the drive 
train for the labeler of Fig. 1 ; 

Figure. 4 is a top plan view, partly in section, o1 the 
labeler shown in Fig. 1 with the label cassette re- 
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moved: 

Figure 5. is an elevational end view of the labeler 
shown in Fig. 1 ; 

Figure 6 is a top plan view of a portion of the labeler 
shown in Fig. 1 showing the bellows wheel; 
Figure 7 is a side elevational view of the label cas- 
sette for the labeler of Fig 1 ; . 
Figure 8 is a top plan view of the label cassette 
shown in Fig. 7: and 

Figure 9 is a cross sectional view taken on line 9-9 
of Fig. 7. . 



[0004] Referring now to Fig. 1, there is shown a labe- 
ler, indicated generally at 1 0, with a label cassette 1 2 in 

i$ engagement therewith, supported over a conveyor 14 
having conventional cradles tor holding and positioning 
individual truit 16. The means ol such support is through 
attachment to a vacuum tube 18 by bolts 20 as-can be 
seen in Fig. 3. As best seen from Figs. 4 and 6, a bellows 

20 wheel 22 includes a tubular portion 24 which is rotatable 
on and sealingly engageable on its ends with the vacu- 
um tube 18. Eight cylindrical projections 26 are provided 
around the periphery of the tubular member 24 and are' 
positioned with their centers spaced 45 degrees from 

2& each other. Each of the cylindrical projections 26 is pro- 
vided with slot 28 to permit communication with the tube 
18, which tube is provided with a plurality of equally 
spaced radial holes 30 and is connected with a vacuum 
source. For ease of manufacture, the vacuum tube 18 

30 is composed of multiple sections joined together and 
suspended from a pressure tube 32 extending along the 
interior of the vacuum tube 18. The suspension is by 
means of bolts 33 extending though the vacuum tube . 
18 and engaging tapped holes in the pressure tube 32, 

5£ with spacers 35 maintaining the proper distance be- 
tween the two tubes IS and 32 The pressure tube 32 
is connected to a source of air pressure, which may be 
a conventional blower. For convenience and economy, 
the source of vacuum for the, tube 18 may be the inlet 

40 side of the blower supplying air pressure to the tube 32. 
A cross tube 34 is connected, and communicates air 
pressure, between the pressure tube 32 and a slot 36 
in the vacuum tube 18 at the six o'clock position. The 
width ot the slots 28 in the projections is wider than the 

is space between the holes 30 so that vacuum is always 
available to each projection 26, except when the projec- 
tion is at the six o'clock position. As the slot 28 for each 
projection 26 rolationally approaches that position, vac- 
• uum access is interrupted and communication with the 

s ° pressure slot 36 is initiated. Similarly, as each projection 
- - rotationally leaves the 6 o'clock position, pressure is cut- 
*"~6fTj ust before* access to vacu"um*is^pe7mittecl : . 'The'pulr- 
pose of this arrangement tor vacuum and pressure is to 
control the timing for extension and retraction of a flex- 

55. ible bellows 38 provided for each of the projections 26. 
[0005] Each of the bellows 38 is retained by a outward 
projecting flange 40 on a relatively rigid cup 42 having 
a slotted end for insertion into a cylindrical projection 26. 
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A lip lormed on the slotted end snaps into an internal 
groove in the projection 26 to releaseably retain the cup 
42 in place. Holes in the outer end of the cup 42 com- 
municate pressure of vacuum in the projection 26 to the 
associated bellows 36. Holes in the end of the bellows 
are covered by a flexible flap to permit air flow into the 
bellows when vacuum is present in the projection 26 and 
to seal the bellows, holes when air pressure is present. 
The cup 42 also functions to limit the amount of collapse 
for the associated bellows when subjected to vacuum. 
Thus, the bellows 26 are contracted throughout the ro- 
tation of the tubular member 24 except when in proximity 
to the six o'clock position. It is in that position that each 
of the bellows is extended toward the fruit to effect the 
application of a label thereto. 

{0006] The bellows wheel 22 is intermittently rotated 
by a gear 48 lormed on one end of the tubular member 
24 : which gear meshes with a bellows drive gear 50. A 
drive assembly, indicated generally at 52 : which in- 
cludes- a housing 54 in which the gear 50 is rolatably 
mounted. A stepper motor 56 is mounted within the 
housing 54 and has an output shaft 58 with a drive gear 
60 attached thereto, which gear 60 meshes with the bel- 
lows drive gear 50. A second drive gear 62 is also at- 
tached to the output shaft 58 and meshes with an idler 
gear 64 rotatably mounted in the housing 54. An idler 
sprocket 66 is attached to the idler gear 64 and meshes 
with a cassette drive sprocket 68 (see Fig. 5). The 
sprocket 68 is rotatably mounted in the housing 54 with 
its teeth projecting through and above a protective cover 
secured to the top of the housing to engage the sprocket 
70 carried by the cassette 1 2. In order to accommodate 
labels of different sizes, the sprocket 66 is removably 
secured to the gear 64 by bolts 72 so that a sprocket 
with the number of teeth' necessary to advance the label 
carrier the proper distance may be installed. 
[0007] The stepper motor 56 is mounted in the hous- 
ing so that its output shaft 58 is between the rotational 
mountings of the bellows drive gear 50 and the idler gear 
'64 and idler sprocket 66 : and the rotational mounting of 
the cassette sprocket is above and between the output 
shaft and the rotational mountings of the idler gear 64 
and idler sprocket 66. This arrangement produces a 
compact footprint for the labeler 1 0. 
[0008] As shown in Figs. 1 and 7-9 ; the cassette 12 
has a frame 80 with a shaft.82 rotatably mounted there- 
in. The cassette sprocket 70 is affixed to the shaft 82 as 
is a hub 84 which is centered oh the frame. The hub 64 
has a depressed center section with sinusoidal side 
walls 86 projecting toward and away from each other. 
The edges of the carrier 88 are formed with a shape 
complementary to and engageable with the sinusoidal 
side walls 86. The carrier 88 is wound on a shaft 90 
which is rotatably supported on handles 92 formed on 
and extending upward from the frame 80. The carrier 88 
is trained around a guide pulley 94 rotatably carried on 
a tension arm' 96 which is loosely carried by the shaft 
82. A second roller 96 rotatably carried by the arm 96 



assures the carrier 88 engages the side walls 86. A 
stepped shaft 100 extends across and is non-rotalion- 
ally secured to the frame 80. A full diameter section 102 
of the shaft TOO is engageable by the guide roller 94 to 

£ assure the carrier remains within the side walls thereof. 
The full diameter section 102 also limits the downward 
travel of the guide roller 94 : which is biased downward 
by gravity 4o trap the carrier 68 therebetween and arrest 
the carrier's momentum and to maintain tension therein. 

70 [0009] A plate 104 having a V-shaped notch 106 is 
attached to the frame 80 to split the carrier-88, which is 
weakened along its centerline for that purpose; and to 
separate the labels from the carrier as the carrier passes 
over the notch 106. Each half of the separated carrier 

*5 passes underneath the plate 104 and around guide roll- 
ers 108 rotatably mounted on the frame 80. Each hail 
passes between the rollers 1 08 and pin wheels 1 1 O^see 
also Fig. 2), passing over the top o1 the pin wheels 11 0 t 
which are rotated in a counter-clockwise direction as 

20 viewed in Fig. 7. The pin wheels 110 are provided with 
protruding sharp pins 111 which penetrate the associat- 
ed half of the carrier., the penetration being aided by a 
groove' 11 3 in the guide rollers 108. €ach of the pin 
wheels 110 is mounted by conventional roller clutches 
112 on the shaft 82. The clutches 112 permit the pin 
wheels to free-wheel in a counter-clock wise direction 
as viewed in Fig. 7, which islhe direction the shaft 82 
rotates when it is being driven, but do not permit rotation 
of the pin wheels in a clockwise direction so that tension 

30 is maintained on each half of the carrier88 without caus- 
ing separation thereof. A wedge 115 secured to the in- 
side of each side of the frame 80 separates the halves 
of the carrier 88 from the pins 111 on the associated-pin 
wheel 110 

35 [0010] A bar 114 spans one end of the frame-80 and 
is engageable with a hook 1 1 6 f ormed in the bracket 118., 
. (See Fig. 3) The bracket 118 is secured to the frame 54 
of the drive assembly 52. The bar 114 has enlarged di- 
ameter ends : the transitions to which tends to center the 

*o bar 114 on the bracket 118 and the drive assembly 52 
as the bar 114 is positioned under the hook 116 ; as do 
the guides 120 formed on the top cover for the frame 
54. A spring-loaded detent 1 1 9 is mounted on each side 
ol the cassette frame 80 and engages a recess on the 

45 frame 54 to releaseably retain the cassette in place on 
the drive assembly. (See Figs. 6 & 8) The cassettes are 
interchangeable so that one cassette can be loaded ofl- 
ijne with a reel of a carrier bearing labels while another 
cassette is operatively engaged with the labeler 14 to 

so apply labels to the fruit. 

[0011] The stepper motor 56 is activated or energized 
for rotation of its output shaft 58 by a fruit sensing switch 
150 positioned beside the conveyor 14 to detect the ap- 
proach of a fruit in a cradle on the conveyor. Once en- 

55 ergized : the stepper motor 56acceleratesf rom standstill 
to a rotational speed which causes the velocity of the 
end of the bellows 38 to match that of the conveyor 14 : 
which may be determined by counting the rotations ol 
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an .idler sprocket (not shown) engaging the. conveyor, 
and then decelerates to standstill. The acceleration or 
ramp-up of the motor 56 from standstill, which is initiated 
by closing of sensing switch 150, is a function of the 
speed of the conveyor^ 4, the distance between the cra- 
dles thereon carrying trie fruit and the maximum tensile 
force to which the carrier 66 may be subjected. A prox- 
imity switch 152 mounted on the frame 54 detects the 
head of a plurality ol small metal screw 154 secured to 
; the bellows wheel 22, with each screw 154 being posi- 
tioned adjacent one of th ^projection s26. The deceler- 
at,on or "ramp-down is initiated by the proximity switch 
1 52 closing upon the approach of the next head of screw 
154 and is a mirror image of the acceleration. 
[0012] Activation of the motor 56 causes the gears 60 
and 62 to be rotated in a clockwise direction as viewed 
in Fig. 3 ; which results in both the bellows wheel 22 and 
the cassette drive sprocket 66 being driven in the same 
direction. Because there is a direct connection between 
the drive of both the bellows wheel and the cassette a 
full bellows cycle ; i.e the full 45 degrees between indi- 
vidual bellows, is available to effect the transfer of a label 
.from the earner tcthe end of an individual bellows: As - 
a consequence, lower velocities of tape speeds are re- " 
quired and the transfer of labels to the ends of the indi- 
vidual bellows is more reliable, with fewer labels missing 
and with greater accuracy of placement. Additionally, 
the labeler is capable of higher speeds, because each 
individual bellows need move through an arc of only 45 
degrees, rather than 60 degrees as required by the prior 
art 

[0013] While a preferred embodiment of the present 
invention has been illustrated and described herein, it is 
to be understood .that various changes may be made' 
without departing from. the spirit of the invention as de- 
fined by the scope of the appended claims. 



2. 



3. 



10 



- 15 



20 



25 



30 



bellows at the six o'clock position. 

The labeler (10) according. to claim 1 wherein the 
full bellows cycle is available to transfer the label 
from said carrier to each of said individual bellows 

(26. 36). 

The labeler (10) according to claim 1 or claim 2 
' wherein said drive means (52) includes a stepper 
motor (56). 

4. The labeler (10) according to claim 3 further com- 
prising means to accelerate said motor to velocity 
such that the outer end of the individual bellows (25, 
38) matches the speed of said conveyor (14). 

5. An improved labeler (10) comprising: 

a label feed means; 

a rolatable bellows wheel (22) having individual 
bellows (26, 38) spaced at predetermined an- 

9 ular _ p< L slt !? ns J^°uncMhe Periphery thereof 

drive means (52) capable of simultaneously ad- 
vancing said label feed means and rotating said 
bellows wheel (22) a predetermined amount to 
effect deposit of a label on the individual bel- 
lows (26, 38) at the twelve o'clock position 
whereby, a full cycle is available to effect the 
transfer of a label to each of the individual bel- 
lows (26, 3S) 
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An improved labeller (10) for applying labels on a 
carrier to fruit transported by a conveyor (14), com- 
prising: • 

a label teed means: 

a rotatable bellows wheel (22) having individual 
bellows (26. 38) spaced at predetermined an- 
gular positions around the periphery thereof: 
each of said individual bellows (26, 38) being 
subjected to pressure when adjacent its six 

* J?' c !? ck „ PPsrtipn : ; but otherwise . subjecte to 
*.» vajcti'um : -an * t , -4^*- w ' :-T£ s& v& 

drive means (52) simultaneously to advance, 
said label feed means and to rotate said bel- 
lows wheel (22) a predetermined amount to e1- 
1ect deposit o1 a label on the individual bellows 
(26, 38) at the twelve o'clock position and the 
application of a label to fruit by, the individual 
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An improved labeler (10) capable of high speed ap- 
plication to fruit of labels on a carrier comprising: 

a label feed means for advancing the carrier 
and separating labels therefrom; 
a rotatable bellows wheei (22) having individual 
bellows (26, 36) spaced at predetermined an- 
gular positions around the periphery thereof 
and capable of receiving a separated label: and 
drive means (52) for simultaneously driving 
both said bellows wheel (22) and said feed 
means so that for every movement of said bel- 
lows wheel (22) through* an arc of a predeter- 
mined angle a separated label is received by 
one of said individual bellows (26, 38) and a la- 
bel is. applied to a fruit by the diametrically op- 
posite individual bellows (26, 38). 
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(54) Improved labeler 

(57) An improved labeller (10) lor applying labels on 
a carrier to Ir'uit transported by a conveyor (14). com- 
prising: 

a label teed means; 

a rotatable bellows wheel (22) having individual bellows 
(26 : 38) spaced at predetermined angular positions 
around the periphery thereof; 

each of said individual bellows (26 ; 38) being subjected 
to pressure when adjacent its six o'clock position, but 
otherwise subjected to vacuum; and 
drive means (52) simultaneously to advance said label 
leed means and to rotate said bellows wheel (22) a pre- 
determined amount to effect deposit o1 a label on the 
individual bellows (26 : 38) at the twelve o'clock position 
and the application of a label to fruit by the individual 
bellows at the six o'clock position. 
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